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Fig. 1: Communication and context
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7KLV DQDO\VLV GHPRQVWUDWHV WKDW WKHUH DUH PDQ\ DUHDV RIOHDUQLQJ DQG NQRZOHGJH DFTXLVLWLRQ ZKHUH UHFRUGHGGRFXPHQWHG NQRZOHGJH GRHV QRW SOD\ D VLJQLILFDQW UROH6RFLDOLVDWLRQ DQG LQWHUQDOLVDWLRQ DUH HPSLULFDO DQGSV\FKRORJLFDO OHDUQLQJ SURFHVVHV EDVHG RQ VRFLDOEHKDYLRXU SHUVRQ WR SHUVRQ UHODWLRQVKLSV DQG LQGLYLGXDOKXPDQEHKDYLRXU7KHNQRZOHGJHVKDUHGDQGDFTXLUHGLVXVXDOO\ QRW FRGLILHG DQG UHFRUGHG LQ WKH IRUP RILQIRUPDWLRQ <HW WKHVH DUH H[WUHPHO\ LPSRUWDQW DQG
FRPPRQPRGHVRINQRZOHGJH WUDQVIHU ,W LV LPSRUWDQW WRXQGHUVWDQGWKLVEHFDXVHLWPDNHVLWFOHDUWKDWFUHDWLQJDQHIIHFWLYH FROODERUDWLYHZRUN HQYLURQPHQW  UHTXLUHVPRUHWKDQ MXVW FRGLI\LQJ NQRZOHGJH VWRULQJ LW LQ LQIRUPDWLRQV\VWHPV DQG GHYHORSLQJ DFFHVV DQG GLVWULEXWLRQ V\VWHPV,W DOVR UHTXLUHV FUHDWLQJ OHDUQLQJ HQYLURQPHQWV WKDWIDFLOLWDWHVRFLDOLVDWLRQDQGLQWHUQDOLVDWLRQ
$ VWDJHPRGHORINQRZOHGJHZRUN
0RVWZRUNFDUULHGRXWLQPRGHUQRUJDQLVDWLRQV±FHUWDLQO\LQFOXGLQJ WKDW LQ YLUWXDO ZRUN HQYLURQPHQWV ± FDQ EHFKDUDFWHULVHG DV µNQRZOHGJH ZRUN¶ LQFRUSRUDWLQJ WKHJDWKHULQJSURFHVVLQJFUHDWLQJVKDULQJDQGGLVVHPLQDWLQJRI NQRZOHGJH 7KH REMHFWLYH RI WKLV NLQG RI ZRUN LV WRXWLOLVH DYDLODEOH NQRZOHGJH LQ WKH EHVW ZD\ DQGRU WRFUHDWHQHZNQRZOHGJH WR VXSSRUW WKH IXWXUH JRDOV RI WKHRUJDQLVDWLRQ6XFK NQRZOHGJHZRUNEDVLFDOO\ FRQVLVWV RIWKUHHGLVWLQFWVWDJHV
 WKHLQSXWVWDJHZKHUHUHOHYDQWH[LVWLQJNQRZOHGJHDQGGDWDDUHJDWKHUHG WKH WKURXJKSXW VWDJH ZKHUH NQRZOHGJH DQG GDWDDUH DQDO\VHG DQG SURFHVVHG LQ DFWLYLWLHV VXFK DVGHVLJQH[SHULPHQWDWLRQFRQVWUXFWLRQHWF WKHRXWSXW VWDJHZKHUH WKH UHVXOWV RI WKHSUHYLRXVVWDJHDUHUHFRUGHGDQGGLVVHPLQDWHG
7KHVH WKUHH VWDJHV FKDUDFWHULVH NQRZOHGJH ZRUN DWGLIIHUHQW OHYHOV )RU LQVWDQFH D ODUJHVFDOH UHVHDUFKSURMHFWFRXOGFRQVLVWRIDUHYLHZRIWKHOLWHUDWXUHLQSXWH[SHULPHQWDWLRQ WKURXJKSXW DQG SXEOLFDWLRQ RI UHVXOWVRXWSXW &RPPXQLFDWLRQ EHWZHHQ UHVHDUFK JURXSVKDSSHQVDWWKHRXWSXWVWDJHWKURXJKSUHSULQWVDQGIRUPDOSXEOLFDWLRQVLHLQWKHIRUPRIFRGLILHGNQRZOHGJH$WDVPDOOHU VFDOH FRQVLGHU WKH FRPPXQLFDWLRQ ZLWKLQ DFROODERUDWLYH5	'SURMHFWZKHUHWKHZRUNLVVSOLWXSLQWRZRUNSDFNDJHVFDUULHGRXWE\GLIIHUHQWWHDPV(DFKWHDPZLOO JR WKURXJK LWV RZQ LQSXW WKURXJKSXW DQG RXWSXWVWDJHVIDLUO\LQGHSHQGHQWO\RIWKHRWKHUV&RPPXQLFDWLRQEHWZHHQ WHDPV LV EDVHG RQ RXWSXW LQIRUPDWLRQ IURP RQHWHDPVHUYLQJDVLQSXWLQIRUPDWLRQIRUDQRWKHU$WDQHYHQVPDOOHUVFDOHFRPPXQLFDWLRQZLWKLQDYLUWXDOWHDPXVLQJ&6&:WHFKQLTXHV RSHUDWHV DFFRUGLQJ WR WKH VDPHSULQFLSOH EDVHG RQ VRPH IRUP RI LQLWLDO NQRZOHGJHLQSXWLQGLYLGXDOWHDPPHPEHUVZLOOGRDSLHFHRIZRUNWKURXJKSXW DQG SXW WKH UHVXOWV RQWR D ZKLWHERDUGRXWSXWWREHWDNHQXSDVLQSXWE\RWKHUWHDPPHPEHUV
:KDW LV FKDUDFWHULVWLF RI WKLV VWDJH PRGHO LQ WKHH[DPSOHVJLYHQLVWKDWWKHUHLVOLWWOHRUQRFRPPXQLFDWLRQDW WKH LQSXW DQG WKURXJKSXW VWDJHV DQG WKDW NQRZOHGJHVKDULQJ ZLWK WKH RXWVLGH ZRUOG LQFOXGLQJ SDUWQHUV LQ DGLVWULEXWHG WHDP LV EDVHG RQ WKH FRGLILFDWLRQ RI UHVXOWVZKLOH WKHZRUN SURFHVV LWVHOI UHPDLQV D µEODFN ER[¶ $QH[SODQDWLRQ IRU WKLV PLJKW EH WKDW LW LV PDLQO\ LQ WKHWKURXJKSXW VWDJH WKDW WDFLW NQRZOHGJH FRPHV LQWR SOD\0XFK RI ZKDW KDSSHQV DW WKLV VWDJH FDQQRW E\ LWV YHU\QDWXUH EH FRGLILHG DQG H[SUHVVHG LQ WKH IRUP RI
LQIRUPDWLRQ7KLV H[SODLQVZK\RXWSXW LQIRUPDWLRQ WHQGVWR IRFXVRQ UHVXOWV UDWKHU WKDQRQ WKHXQGHUO\LQJSURFHVVRIZRUNSHUIRUPHGDWWKHWKURXJKSXWVWDJH
7KH FRPPXQLFDWLRQV SURFHVV LV WKHUHIRUH D GLVFUHWHSURFHVV UDWKHU WKDQ D FRQWLQXRXV RQH LW KDSSHQV DWVSHFLILFPRPHQWV LQ WLPHZKHQHYHU D WHDPPHPEHUKDVILQLVKHGDWKURXJKSXWVWDJHDQGFRPPXQLFDWHVWKHUHVXOWVLQ WKH IRUP RI LQIRUPDWLRQ LH FRGLILHG NQRZOHGJH ,QRWKHUZRUGV WKHUHLVLQWKLVW\SHRIDFWLYLW\DFRQWLQXRXVVZLWFKLQJ EHWZHHQ FRPPXQLFDWLRQ H[SOLFLW NQRZOHGJHDQG QRQFRPPXQLFDWLRQ WDFLW NQRZOHGJH ,Q WKH QRQFRPPXQLFDWLYH VWDJH NQRZOHGJH LV DSSOLHG UDWKHU WKDQVKDUHG DQG LV RQO\ DYDLODEOH WR RWKHU DFWRUV WKURXJKVRFLDOLVDWLRQ PHFKDQLVPV VXFK DV REVHUYDWLRQ RUSDUWLFLSDWLRQ
,Q FDVHV ZKHUH WKLV PRGHO DSSOLHV FRPPXQLFDWLRQ DQGNQRZOHGJH VKDULQJ DUH WKHUHIRUH RIWHQ EDVHG DOPRVWH[FOXVLYHO\ RQ H[SOLFLW NQRZOHGJH UDWKHU WKDQ RQ WDFLWNQRZOHGJH 7KLV LV QRW RQO\ WKH FDVH LQ YLUWXDOHQYLURQPHQWV XVLQJ FRPSXWHU VXSSRUWHG FROODERUDWLYHPHFKDQLVPV ,W DOVR DSSOLHV WR PDQ\ µQRUPDO¶ W\SHV RIFROODERUDWLYH 5	'DFWLYLWLHV DQG HYHQ WR VFLHQWLILFUHVHDUFKDVDZKROH:KDWLVVXUSULVLQJLVWKDWLQVSLWHRIWKH ODFNRI WDFLWNQRZOHGJH H[FKDQJH FRPPXQLFDWLRQ LQWKHVHFDVHVVHHPVWREHKLJKO\HIILFLHQW
2QH H[SODQDWLRQ IRU WKLV LV WKH KLJK GHJUHH RIVSHFLDOLVDWLRQ LQ PDQ\ W\SHV RI NQRZOHGJH ZRUNHVSHFLDOO\ DW WKH WKURXJKSXW VWDJH 8QGHUVWDQGLQJ DQGNQRZOHGJHVKDULQJEHWZHHQ DFWRUV DW WKLV VWDJH FRXOGEHXQQHFHVVDU\DQGHYHQLPSRVVLEOHGXHWRDODFNRIVKDUHGLQWHOOHFWXDO FRQWH[WV 7KH FRGLILFDWLRQ RI NQRZOHGJH DWWKHRXWSXW VWDJH LV WKHQGRQH LQ VXFK DZD\ WKDW DPRUHJHQHUDOFRQWH[WLVFUHDWHGLQZKLFKDOOUHOHYDQWDFWRUVYDQXQGHUVWDQG WKH UHVXOWV RI WKH ZRUN FDUULHG RXW $QDGGLWLRQDOH[SODQDWLRQLVWKDWZLWKLQPRQRGLVFLSOLQDU\UHVHDUFKWKHUHLVDKLJKOHYHORIVKDUHGFRQWH[WLQFOXGLQJQRW RQO\ UHVHDUFK PHWKRGV VWDQGDUGV DFFHSWHG WKHRU\HWF EXW DOVR VSHFLILF VFLHQWLILF YDOXHV :KDW GRHV QRWEHORQJWRWKLVµFRPPRQGRPDLQRINQRZOHGJH¶ZLWKLQWKHVFLHQWLILF ILHOG±DQGZRXOG WKHUHIRUHEHORQJPRUH WR WKHGRPDLQ RI WDFLW NQRZOHGJH  LV FRQVLGHUHG WR EH OHVVLPSRUWDQWRUHYHQLUUHOHYDQW
,Q WHUPV RI FRPPXQLFDWLRQ HIILFLHQF\ DQG GLYLVLRQ RIODERXUWKLVIRFXVRQFRGLILHGRXWSXWNQRZOHGJHLVILQH,QWHUPVRINQRZOHGJHPDQDJHPHQWLWLVOHVVVDWLVIDFWRU\$ODFN RI RSHQQHVV LQ WKH WKURXJKSXW VWDJH LQ IDFW DGHOLEHUDWH FUHDWLRQ RI WDFLW NQRZOHGJH SUHYHQWV RWKHUSHRSOH IURP OHDUQLQJ WKH VSHFLDO VNLOOV HPSOR\HG ,W DOVRVKLHOGV WKH ZRUNHU IURP FULWLFDO FRPPHQWV DQGVXJJHVWLRQV IURP RWKHUV SHUKDSV DV NQRZOHGJHDEOH RUPRUHNQRZOHGJHDEOHWKDWPLJKWLPSURYHKLVRUKHUZRUNPHWKRGV $QG LW OLPLWV WKH GHYHORSPHQW RI µEHVWSUDFWLFHV¶ DQG DV D FRQVHTXHQFH UHGXFHV WKH OHDUQLQJSRWHQWLDORIWKHRUJDQLVDWLRQ
&6&:V\VWHPVDOLJQPHQW
7KH W\SHRI NQRZOHGJHVKDULQJGHVFULEHGKHUHEDVHGRQFRGLILHG RXWSXW LQIRUPDWLRQ LV FKDUDFWHULVWLF IRUGLVFLSOLQDU\EDVHGNQRZOHGJHZRUNRUDWOHDVWNQRZOHGJHZRUN WKDW LV EDVHG RQ D GLVFLSOLQDU\ WDVN GLYLVLRQ ,W LVDOVRFKDUDFWHULVWLFIRUZKDW*LEERQVHWDOGHVFULEHDV NQRZOHGJH SURGXFWLRQ LQ µPRGH ¶ WKH WUDGLWLRQDODFDGHPLF LQVWLWXWLRQDO PRQRGLVFLSOLQDU\ W\SH RIUHVHDUFKDQGGHYHORSPHQW*LEERQVHWDOFRQWUDVW WKLVZLWKZKDW WKH\FDOO µPRGH¶NQRZOHGJHSURGXFWLRQ%DVLFDOO\WKLVFDQEHGHVFULEHGDVNQRZOHGJH SURGXFWLRQ µLQ DFWLRQ¶ HJ WKRXJK VROYLQJDFWXDO UHDOOLIH SUREOHPV RQ D VSHFLILF DQG ORFDOLVHGFRQWH[W ZLWKLQ LQWHUGLVFLSOLQDU\ RU µWUDQVGLVFLSOLQDU\¶WHDPVDLPHGDWLQQRYDWLRQUDWKHUWKDQGLVFRYHU\:KDWLVLQWHUHVWLQJ LQ µPRGH ¶ LV WKDW FRPPXQLFDWLRQ DQGNQRZOHGJH VKDULQJ WDNH SODFH DW WKH WKURXJKSXW VWDJHUDWKHUWKDQDWWKHRXWSXWVWDJH±LQIDFWWKHUHRIWHQLVOLWWOHRUQR IRUPDORXWSXW VLQFH WKHREMHFWLYHRI WKH WHDP LV WRVROYHDSUREOHPUDWKHUWKDQWRGLVVHPLQDWHILQGLQJV+HUHWKH KDQGOLQJ RI WDFLW RU LPSOLFLW NQRZOHGJH LV RIIXQGDPHQWDO LPSRUWDQFH ZRUN LV FDUULHG RXW LQ FORVHLQWHUDFWLRQ E\ SHRSOH IURP GLIIHUHQW GLVFLSOLQDU\ DQGRUJDQLVDWLRQDOEDFNJURXQGVZKRPD\VKDUHOLWWOHFRPPRQJURXQG(YHQZKHQFRGLILHGNQRZOHGJHLVH[FKDQJHGWKHUHODWLYH ODFNRI VKDUHGFRQWH[W DV FRPSDUHGZLWK µPRGH¶GXH WR WKH VSHFLILFLW\RI WKHSUREOHPGRPDLQDQG WKHYDULRXVGLVFLSOLQDU\EDFNJURXQGVRI WKHDFWRUVFDQFUHDWHSUREOHPVRIXQGHUVWDQGLQJDQGLQWHUSUHWDWLRQ,QµPRGH¶W\SHV RI ZRUN DFWLYLWLHV WKHUHIRUH VRFLDOLVDWLRQPHFKDQLVPV WHQG WR EH PRUH LPSRUWDQW WKDQ IRUPDOFRPPXQLFDWLRQDQGLQIRUPDWLRQH[FKDQJHPHFKDQLVPV
:KDW,ZRXOGQRZOLNHWRVXJJHVWLVWKDWPDQ\LIQRWPRVW&6&:DSSOLFDWLRQVDUHPRUH LQ WKHGRPDLQRI µPRGH¶WKDQ µPRGH ¶ ZKHUHDV WKH &6&:V\VWHPV WKHPVHOYHVE\ IRFXVVLQJ RQ WKH XVH RI H[SOLFLW NQRZOHGJHFRPPXQLFDWLRQWKURXJKDQGFRGLILHGLQIRUPDWLRQVHHPWREHEDVHGRQDµPRGH¶DSSURDFK
7KHUHIRUH WKHUH LV D QHHG WR HQVXUH SURSHU DOLJQPHQWEHWZHHQ WKH W\SH RI FROODERUDWLYH ZRUN DQG WKH VXSSRUWV\VWHP0RVW FXUUHQW FRPSXWHU VXSSRUWHG WHFKQLTXHV IRUFROODERUDWLYHZRUNPD\EHPRUHVXLWHGIRUVRPHW\SHVRIZRUNWKDQRWKHUV,QSDUWLFXODU,ZRXOGDUJXHWKDWWKH\DUHRIWHQPRUHVXSSRUWLYHIRUGLVFLSOLQDU\EDVHGPRGHW\SHRI ZRUN WKDQ IRU WKH WUDQVGLVFLSOLQDU\ PRGH W\SH ,QRUGHU WR VXSSRUW WKH ODWWHU W\SH RI ZRUN D GLIIHUHQWDSSURDFKLVUHTXLUHG%HFDXVH WDFLW NQRZOHGJH LV RI IXQGDPHQWDO LPSRUWDQFHKHUH WKHUH LV OHVVQHHG IRUPHFKDQLVPVIRU WKHH[FKDQJHRIFRGLILHGNQRZOHGJHDQGPRUHQHHGIRUDQHQYLURQPHQWZKHUHWKHDSSOLFDWLRQRIWDFLWDQGH[SOLFLWNQRZOHGJHµLQDFWLRQ¶ LV VXSSRUWHG DV D FROODERUDWLYH SURFHVV 7KLVDSSURDFK ZRXOG KDYH WR SXW OHVV HPSKDVLV RQ IRUPDOFRPPXQLFDWLRQ SURFHVVHV DQG PRUH HPSKDVLV RQLQIRUPDO LQWHUDFWLRQ FRQWH[WXDOLVDWLRQ FRQVHQVXVEXLOGLQJDQGWKHVXSSRUWRIVRFLDOLVDWLRQSURFHVVHV
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